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INCORPORATING AN ECONOMIC MODEL IN  
THE HEALTH IMPACT ASSESSMENT APPROACH 
 
 
Abstract 
The current policy decision making in Australia regarding non‐health public investments 
(for example, transport/housing/social welfare programmes) does not quantify health 
benefits and costs systematically. To address this knowledge gap, this study proposes an 
economic model for quantifying health impacts of public policies in terms of dollar value. 
The intention is to enable policy‐makers in conducting economic evaluation of health 
effects of non‐health policies and in implementing policies those reduce health inequalities 
as well as enhance positive health gains of the target population.  
Health Impact Assessment (HIA) provides an appropriate framework for this study since 
HIA assesses the beneficial and adverse effects of a programme/policy on public health 
and on health inequalities through the distribution of those effects. However, HIA usually 
tries to influence the decision making process using its scientific findings, mostly 
epidemiological and toxicological evidence. In reality, this evidence can not establish 
causal links between policy and health impacts since it can not explain how an individual 
or a community reacts to changing circumstances. The proposed economic model 
addresses this health‐policy linkage using a consumer choice approach that can explain 
changes in group and individual behaviour in a given economic set up.  
The economic model suggested in this paper links epidemiological findings with economic 
analysis to estimate the health costs and benefits of public investment policies. That is, 
estimating dollar impacts when health status of the exposed population group changes by 
public programmes – for example, transport  initiatives to reduce congestion by building 
new roads/ highways/ tunnels etc or by imposing congestion taxes. For policy evaluation 
purposes, the model is incorporated in the HIA framework by establishing association 
among identified factors, which drive changes in the behaviour of target population group 
and in turn, in the health outcomes including health inequality. The variables identified to 
estimate the health inequality and health costs are levels of income, unemployment, 
education, age groups, disadvantaged population groups, mortality/morbidity etc.  
However, though the model validation using case studies and/or available database from 
Australian non‐health policy (say, transport) arena is in the agenda, it is beyond the scope 
of this current paper. 
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A. INTRODUCTION 
Policy impact appraisal for public investment projects has been in practice for last few decades now 
and it has occurred for economic, environmental, political and social reasons, with health being a 
recent addition. The governments all over the world have recognised the fact that public health gets 
significantly affected by policies and programmes in non-health areas, such as transport, housing, 
urbanisation, social welfare. As a consequence, Health Impact Assessment (HIA) has gained 
popularity in the corridor of non-health policy making during the last decade and HIA has been 
endorsed and signalled in a range of European and other national policies and strategies, including 
national policies in UK, USA, Canada, New Zealand, Thailand  (HDA 2002, Wright et al 2005).  
 
More recently, WHO Commission on Social Determinants of Health has acknowledged that social 
determinants of health - such as, unemployment, unsafe workplaces, urban slums, globalization and 
lack of access to health systems - cause poor health and inequalities between and within countries 
(WHO 2008).  This WHO Commission recognition has confirmed earlier findings on the linkage 
between health impacts and health inequality implying that the burden of disease and its economic 
costs and consequences affect lower socio-economic groups more than proportionately (WHO 
2005, Metcalfe & Higgins 2009). 
 
In Australia, HIA has been conducted as part of environmental impact assessment in non-health 
policy decisions, particularly in transport. However, a review of literature shows that the issue of 
estimating the public health-policy linkage has not been explored much using economic analysis. 
An economic analysis is necessary to address the health inequality issue since the current global 
agenda of ‘a healthy public policy approach’ adopted by most developed economies is defined as 
‘an explicit concern for health and equity in all areas of policy’ (WHO 1986) and it supports 
decision-makers to address health and health inequalities. 
 
Therefore, this study presents an economic model linking epidemiological findings with economic 
analysis to estimate the health costs and benefits of public investment policies. The economic model 
is incorporated in the HIA framework by identifying the public health-policy linkages, where health 
inequality plays an important role in estimating health production function (HPF).  In this model, 
HPF drives changes in the behaviour of target population group and in turn, in the health outcomes 
and health cost estimation.   
This paper provides a preview of the HIA framework in section B, as a background discussion of 
the proposed economic model presented in section C. A potential case study to validate the model is 
discussed in section D, followed by concluding remarks in the last section. 
 
 
2. HIA  FRAMEWORK 
It is widely accepted that a range of economic, social and environmental factors determines the 
health of a population and public policies play an important role in improving the public health. 
There is also a large body of evidence on health inequality (for example, Marmot Review 2009, 
Bambara et al 2008, Graham & Kelly 2004 etc.) - that is, adverse factors affect groups in society 
who are more socially and physically vulnerable, such as lower income group, elderly people, 
children and women, to a much greater degree than other sections of the population. HIA has been 
developed to identify those activities and policies likely to have major impacts on the health of a 
target population in order to reduce the negative health impacts and to increase the beneficial 
effects. A framework of HIA is presented in Chart 1 to indicate the use of evidence and the place of 
policy decisions.  
 3
In reality, HIA basically attempts to establish the linkage between health status of a population and 
policy implementation.  And to do so, HIA assesses the beneficial and adverse effects of a 
programme or policy on public health and on health inequalities through the distribution of those 
effects. The 1999 WHO definition of HIA (WHO European Centre for Health Policy, 1999) has recently 
been elaborated as: 
 
  “A combination of procedures, methods and tools that systematically judges the potential and 
sometimes unintended effects of a policy, plan,programme or project on the health of a population and the 
distribution of those effects within the population. HIA identifies appropriate actions to manage those 
effects.” (IAIA/WHO, 2006). 
 
A large body of literature has emerged on using HIA approach for various policy developments, 
particularly in the context of developed economies, since World Health Organisation (WHO) 
suggested its six-step HIA framework (Gothenburg Consensus Paper, 1999). Chart 1 below presents 
this HIA framework. 
 
Chart 1: An outline framework of Health Impact Assessment 
 
 
 
 
 
 
 
 
 
 
Source: Gothenburg Consensus Paper, Dec 1999, WHO. 
To start with, HIA screens to identify projects or policies for which an HIA would be useful; in 
scoping stage, it identifies which health impacts should be assessed and which populations are 
affected; in assessment stage, the magnitude, direction, and certainty of health impacts are assessed 
using evidence, local data and views; followed by reporting of results to policy decision makers; 
finally monitoring and evaluating the impact of the HIA on the decision making process. 
The Assessment step in the HIA framework is the most important part of the impacts analysis 
because policy decisions mainly rest on the health cases and health costs outcome estimated in this 
step. So, we introduce an economic model in this step, which feeds into the policy decision process 
through identified macroeconomic and demographic variables. This model framework is generic by 
nature in the sense that health impacts of any non-health policies can be estimated using this HIA 
framework. However, in our example of the framework implementation in section D, we use 
transport policy. 
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C. A FRAMEWORK OF THE ECONOMIC MODEL IN HIA  
 
Quite a few good review papers are now available covering a range of studies on various aspects of 
HIA in non-health policy areas including implementation issues (Danneberg et al 2008, Mindell et 
al 2008, Birley 2002). A recent review on HIA (Metcalfe and Higgins 2009) stated: 
 
 “…By its very nature, HIA has been developed as a method of informing healthy public 
policy and seeking to predict the health consequences of implementing different policy options. It is 
therefore a support tool for decision-makers to address both potential health impacts and health 
inequalities in identified policy, programmes or projects.” 
However, there is currently not many review-level evidence available to demonstrate if and how the 
HIA approach informs the decision making process and, in particular, if it improves health and 
reduces health inequalities (ACHEIA 2004, HDA 2002). In fact, the present decision making in 
regard to public investments in Australia does not quantify health impacts and costs systematically, 
probably due to the lack of an appropriate approach and/or model. Therefore, we propose an 
economic model to be incorporated in the HIA framework in this paper, which will enable policy 
decision makers in bridging this knowledge gap.  
The economic model developed is incorporated in the HIA framework by establishing association 
between identified economic factors using the health production function (HPF) concept in order to 
explain the linkage between policies and health of target population group.  The proposed economic 
model is presented in Chart 2.  
Chart 2: The Suggested Economic Model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Health Inequality 
Mortality 
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The model framework presented above starts with a damage function approach using dose-response 
relationships to estimate the health impacts (health cases – mortality and morbidity figures) of a 
policy initiative (say, air pollution reduction). An economic model can be then used to determine 
factors affecting the health cases and to estimate health inequalities. This economic model is finally 
used for placing monetary values on these health effects - by estimating health production function 
where health is determined by health inequality, important macroeconomic and demographic 
variables. This approach of estimating dollar value of health costs of identified non-health policy 
intervention is the contribution of this paper. Literature review shows that usually HIA studies use 
the cost-of-illness (COI) or willingness to pay (WTP) approach to estimate monetary values of 
reduced illness (morbidity) or, in the case of mortality, use estimates based on meta-analysis of 
values of statistical life (VSL) to reduce premature mortality (Viscusi & Aldi 2003, BTRE 2005, 
Bellavance et al 2007). 
It is now widely recognised that a variety of factors can affect health and health inequalities outside 
of the formal health services and structure (Dahlgren 1995, Milner and Marples 1997, Mahoney and 
Durham 2002). It has also been suggested that HIA offers a practical way to consider health and 
inequalities within the decision making process at policy and other levels (European Centre for 
Health Policy 1999, Mahoney and Durham 2002).  
 
Based on the evidences available so far from the studies conducted in Australia and overseas, we 
could identify factors affecting public health with reference to specific policies (say, transport  
policy). Our aim, in this context, is to examine whether these identified variables can explain the 
public health status of the target population. If yes, to what extent and if not, why. For this purpose, 
we could develop an economic model incorporating the two-way relationship between public health 
status and policy decision (parameters) by specifying a health production function. So, we consider 
the following: 
 
• A health oriented choice model, where individuals are viewed as producers of health capital 
goods (H). 
• Individuals maximise their utility (U) from consumption of H and X, other non-health 
consumption goods: 
 U = U ( X, H )    
 Subject to the Health Production Function (HPF):  H = f (M, alpha, delta) 
Where, M denotes medical care, alpha is an environmental indicator like air quality (AQ), 
delta represents economic variables like education, income, unemployment. 
• This can be expressed as H = f (M, HI, AQ, X, Edu, Y, H0) 
Where, HI = F (Edu, Y, UnEmp, AQ, Race, Location, Gender) 
 Edu = Average education attainment of the population 
 Y = Average income level of the population 
 H0 = Current health status of the population 
 UnEmp = unemployment level of the population 
In this health production function, HI denotes the estimated health inequality of the target 
population, which plays an important role in determining the population health (H). HI is expected 
to depend on the income, employment and education levels of the population in addition to their 
current health status, demographic and environmental factors. 
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The past few decades have witnessed growth of substantial body of literature examining the 
relationship between health inequality and socioeconomic indicators. Empirical studies suggests 
that the relatively strong association between income and health can be mainly interpreted in terms 
of an interrelationship between employment status, income and health (Stronks et al 1997, Lahelma 
et al 2005).  
The choices of health production output variables are usually concentrated on life expectancy, 
mortality rate and related variables. The United Nations consider life expectancy, infant mortality 
rate and children’s mortality rate as three major indicators of the health achievements of a country 
or a region. In estimating the health system performance of its member countries in 1997, WHO 
(2000) took disability- adjusted life expectancy (DALE) and children’s mortality rate as indicators 
of the general health achievements. Life expectancy, DALE  and  mortality rate are all health output 
variables widely applied in the health production function studies (Zhang et al 2006). In our study, 
we intend to adopt the life expectancy and mortality rates as the health production output variables. 
 
This paper defines the health production input variables in the narrow sense as medical and health 
input and health spending is the main input in the health production system (Grossman 1972). As 
direct input into the health production system, we can consider doctors (with physicians and nurses) 
per capita, hospital beds per capita and medical equipments availability as the factors directly 
influencing health production output (Retzlaff-Roberts et al. 2004). As there may not be particular 
data on medical equipment, the number of health technicians per 1000 people, the per capita health 
spending (including government budget expenditure, public health spending and private health 
spending) can be used as input variables.  
 
It is seen that international and Australian research support a link between less education and poorer 
health (Stanwick et al 2006; Turrell et al 2006; Laplagne et al 2007).  Education can lead to better 
quality jobs, and this may be a protective factor against poor health. A recent study by Australian 
Institute of Health and Welfare (2007) concludes that there is an association between the level of 
unemployment and a range of health concerns including low self-rated health, cardiovascular 
disease, and drug and alcohol abuse. The similar association was reported by other studies as well 
(Morrell et al 1998, Cummins et al 2005, Benach & Muntaner 2007), which found unemployment 
being associated with low self-esteem and mental health problems. Therefore, we include education 
level as an explanatory variable in both HPF and HI equations in our suggested model. 
The model may be estimated using an econometric simultaneous equations system based on 
available socio-economic, health status and macroeconomic data. For example, we could construct 
a two stage ordinary least square (2SLS) model to identify the factors that determines public health 
gains associated with a policy intervention. In evaluating the explanatory variables in this economic 
model, we are interested in the presence and nature of statistical relationships and the statistical 
significance of the exhibited association among variables. We are also interested in the practical 
importance of the statistical relationship, which is measured by the elasticity of the explanatory 
variables. In order to obtain elasticities, all explanatory variables will be transformed into their 
natural log forms. After this transformation, the coefficients for each explanatory variable can be 
read as the elasticity of the public health variable (H) with respect to the explanatory variable.  
 
Estimated health production functions for the target population then can be directly used to 
calculate the economic costs and benefits figures of identified health impacts of the policy 
intervention in question. The next step will be to conduct a sensitivity analysis to test the robustness 
of the economic model developed. 
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D. USING CASE STUDY TO VALIDATE THE ECONOMIC MODEL 
The objective of this model framework is to assess the health impacts of a policy decision on the 
exposed population group and examine the policy effectiveness in terms of health gains or reduced 
health inequalities.  That is, how health status of the community gets affected/changed by certain 
public programmes – for example, transport investment initiatives to reduce congestion/ air 
pollution by widening roads/ build new roads or highways/ build tunnels or flyovers etc. 
 
A case study implementation of the proposed economic model in the HIA framework advocated by 
this study is presented in chart 3. The framework of the economic model is depicted in the shaded 
area with dotted borders. It is clear that the framework presented in chart 3 follows the HIA steps 
(see chart 1) and incorporate an economic model in the assessment step identified for estimating 
health cases and estimating health costs and benefits – which is the orange colour shaded area with 
dotted borders in chart 3. In the framework, a number of economic variables are identified to 
estimate the health inequality and health costs for this purpose. However, in reality, case studies 
will only consider those variables, for which reliable database exists – for example, income and 
unemployment data, population and mortality/morbidity data etc. 
 
Chart 3: An economic model framework to assess the health impacts of a policy decision 
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Public investment : Transport projects 
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 8
Chart 3 depicts how policy makers can attach the price tag to a transport policy under consideration. 
In this model, policy aim is to reduce air pollution level in a target area with high exposure to 
transport emissions. The transport policy identified is to build better infrastructure 
(roads/flyovers/tunnels etc.) to reduce congestion and divert heavy traffic effectively. We can 
estimate number of health cases (mortality as well as morbidity effects) from reduced congestion 
and air pollution levels using health damage function based on dose-response relationships derived 
from epidemiological studies (BTRE 2005). 
 
The model then concentrates on estimating a health production function (HPF) using estimated 
health inequality index, identified macroeconomic variables like income, employment and 
household consumption expenditure in addition to their current health status, demographic and 
environmental factors. Health inequality index is expected to be determined by socioeconomic 
variables like education levels of the population, proportion of disadvantaged group in the target 
population and other variables such as income, current population health status, age groups, gender 
and racial differences.  
 
The specified HPF for the target population can be then estimated using an econometric 
simultaneous equations system based on available data. The results then can be directly used to 
calculate the economic costs and benefits figures of identified mortality and morbidity costs of the 
identified transport policy intervention in question.  
 
However, there are few points to be kept in mind for better modelling results: 
• the last two steps of this framework need to be modified depending on the nature, goals and 
stages of the particular policy intervention, where the framework is being implemented,  
• some of the steps in this framework need to be revisited for some policy interventions, and 
• depending on the nature and scope of the particular programme, some steps could be 
merged together to provide an efficient outcome .  
 
 
E. CONCLUSION 
It is noticed that in most of the HIA studies, HIA usually tries to influence the decision making 
process using its scientific findings, mostly epidemiological and toxicological evidence. However, 
this type of clinical evidence is not sound enough to establish causal links between policy and 
health impacts in a real world context. It is because it can not explain how the health status of an 
individual or a community reacts to changing circumstances driven by new policy implementations. 
To address this missing link, this study has put forward an economic approach using health 
production function, which can explain changes in the health behaviour of an individual and/or a 
group in a given set up. This paper also discusses the issue of validating the proposed economic 
model using transport policy example. However, the model validation using case studies is beyond 
the scope of this current paper.  
 
The credit of this proposed economic model lies in its generic use, that is, the model can be used for 
estimating health costs of any identified non-health policy. In addition to new policy proposals, this 
model could be used for an ex-post policy analysis as well as for any non-assessed current policy. 
This model can help policy makers in identifying target population and areas where interventions 
most warranted – say, traffic congestion, traffic emissions, urban sprawl, low income housing etc. 
The developed model is expected to be a comprehensive tool for selecting the most effective public 
investment programmes with minimum adverse health effects and/or maximum health gains for the 
community targeted. This model will be also useful for budget analysis and infra-structure  
programme reviews in the policy decision process.  
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